[Influence of Osseous and Ligamentous Injuries on the Stability of the Atlantoaxial Complex].
Background The odontoid process and the transverse ligament are the most important structures stabilising the atlantoaxial complex. It has not been fully elucidated how injuries of these structures contribute towards instability and a potential narrowing of the spinal canal. Therefore, our investigation aimed to perform a biomechanical analysis of spinal width and dislocation of the odontoid process depending on injuries of the aforementioned structures. Methods In 10 fresh human cadaveric specimens, physiologic flexion and extension were simulated under fluoroscopy in intact specimens and after application of an odontoid process fracture and transverse ligament rupture in a crossover design. The width of the spinal canal and the dislocation of fragments were measured. Results In the intact condition, values of 19.8/19.5/19.8 mm (neutral/flexion/extension) were observed regarding spinal width. After an isolated fracture, values were 18.5/18.9/17.9 mm. With additional ligamentous injury, values changed to 20.3/19.4/22.6 mm. In the second group, values after initial ligament injury were 18.6/16.2/17.3 mm and 16.6/14.1/18.7 mm after fracture. Dislocation of fragments after an isolated fracture averaged 2.2/2.5/2.5 mm; an additional ligamentous injury led to 2.6/2.2/2.2 mm. In the second group, where a ligamentous injury preceded the fracture, a dislocation of 1.5/1.9/3.5 mm was detected after the fracture. Conclusion Neurological disorders have been observed starting at a spinal canal constriction of 2.0 mm. Our results demonstrate that a relevant constriction of the spinal canal may be due to isolated or combined injuries of the bone and the transverse ligament. Furthermore, our results show the importance of posttraumatic immobilisation of the spine with a view to the role of the transverse ligament for stabilisation of the atlantoaxial complex.